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REMARKS 

As a preliminary, Applicants and Applicants' representative thank the Examiner and her 
Supervisor for the personal interview held on May 23, 2005. 

By the present amendment, claims 7-9 have been canceled and new claims 12-34 have 
been added. Support for new claims 12-34 is found in original claims 7-9 and page 1 1, lines 3-9 
(claims 13-14 and 16-19), page 12, line 3 (claim 15), page 12, lines 5-13 (claims 20-26), page 21, 
lines 15-19 (claims 27-28, 30 and 32), page 17, line 20 (claim 29) and page 1, line 13 (claims 31 
and 33). 

Consideration of new claims 12-34 is respectfully requested. It is submitted that the 
redrafting of the species of claims 7-9 into method claims 12-34 does not constitute a change of 
elected species, as the agent remains within the same species. In any case, it is submitted that the 
change from agent to method claims does not impose a substantial burden on the Examiner, as the 
substance of new claims 12-34 remains within the same species, even though the claims are now in 
method format. Accordingly, further examination of the method claims is respectfully requested. 

Further, it is submitted that the subject matter of claims 12-34 corresponds to the species of 
Group I, anti-NK cell agents, which was elected in the response filed December 2, 2004 to the 
restriction requirement of November 17, 2004. Specifically, claim 12 recites a composition 
comprising at least one antibody against NK cells, wherein the at least one antibody is selected 
from the group consisting of antibodies identifying an NK1.1 antigen, antibodies identifying an 
asialo GM1 antigen, and anti-Ly 49D antibodies. Each of the at least one antibody against NK 
cells of claim 12 is within the elected species of Group I, i.e., anti-NK cell agents. In particular, 
antibodies identifying an NK1.1 antigen and antibodies identifying an asialo GM1 antigen are 

5 



Serial Number: 1 0/695,875 Group Art Unit: 1 644 

antibodies that suppress NK cells, and anti-Ly 49D antibodies are antibodies that identify an 
antigen that activates NK cells, i.e., they are anti-NK cell agents, as discussed on page 1 1, lines 3-9 
of the specification. 

In view of the above, it is submitted that the subject matter of claims 12-34 should be fully 
examined. 

In the Office Action, the claim for priority is acknowledged, but certified copies of the 
priority documents are requested. 

It is submitted that the certified copies of the priority documents have already been filed as 
attachments to the claim for priority on October 30, 2003. 

Next, in the Office Action, claims 7-9 are rejected under 35 U.S.C. 112, first paragraph, as 
not enabled. It is alleged in the Office Action that that the specification is enabling only for "an 
anti-NK 1 . 1 antibody agent for treating dermatitis by suppressing a cell having an NK 1 . 1 antigen." 

Reconsideration and withdrawal of the rejection is respectfully requested. Present claim 
12 recites at least one antibody against NK cells selected from the group consisting of antibodies 
identifying an NK1.1 antigen, antibodies identifying an asialo GM1 antigen, and anti-Ly 49D 
antibodies. It is submitted that the present specification is enabling, not only for administration of 
antibodies that suppress NK cells (see Examples 2 and 3 at pages 15-17), but also for 
administration of antibodies against NK cells. In particular, the present inventors have disclosed 
and illustrated in the specification the effect of administration of antibodies identifying an antigen 
that activates NK cells, based on the exemplification of anti-Ly 49D antibody (see Example 5 at 
pages 19-20). 

Further, it is submitted that the teachings of the present specification are sufficient to 
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enable, not only treatment, but also prevention of dermatitis and/or alopecia. Namely, the present 
inventors have demonstrated that administration of the agent against NK cells to mice that have 
been genetically modified to trigger dermatitis, starting at birth, prevents (i.e., "suppresses") any 
occurrence of dermatitis, whereas dermatitis is triggered in the comparative mice (see, e.g., 
Example 2 at page 15, lines 23-24, Example 3 at page 16, lines 25-26, and Example 5 at page 19, 
lines 26-27). These teachings regarding prevention and treatment are consistent with the 
knowledge of the processes at the source of the onset of dermatitis, as explained for example on 
pages 7-8 of the specification, and would be understood by the person of ordinary skill in the art as 
establishing effectiveness for prevention as well as treatment. 

In summary, the preventive and treating effects of each of the at least one antibody against 
NK cells recited in present claim 12 is sufficiently disclosed, illustrated, and exemplified in the 
present specification, so that the present claims are enabled. 

In view of the above, it is submitted that the lack of enablement rejection should be 
withdrawn. 

Next, in the Office Action, claims 7-9 are rejected under 35 U.S.C. 102(b) as anticipated by 
WO 00/02923 ("Nickoloff '). It is alleged in the Office Action that Nickoloff teaches the use of 
antibody for CD 161 antigen of NK-T cells to prevent or treat psoriasis. 

Reconsideration and withdrawal of the rejection is respectfully requested. It is submitted 
that Nickoloff has failed to disclose an antibody against CD161 of NKT cells, because the CD Id 
proposed by Nickoloff is known to bind to the TCR receptor of NKT cells, and not to CD161 . 

In support of the above explanation, an article by Kawano et al., CD Id-Restricted and 
TCR-Mediated Activation of Val4 NKT Cells by Glvcosvlceramides , Science Vol. 278 (1997), 
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pp. 1626-1629), is submitted with this paper. The Kawano article explains the known relationship 
between CDld and TCR receptor (see Kawano at page 1627, right col.). This article confirms that 
the purported relationship between CD 161 and CDld indicated on the last line of Table II on page 
12 and on Fig. 1 of Nickoloff is erroneous. In other words, Nickoloff has not shown an antibody 
against CD 161, but has only demonstrated in its Example 3 on pages 44-45 in vitro inhibition by 
CDld of peripheral cells (presumably a majority of NKT cells) isolated from a psoriatic patient. 

Given these serious deficiencies of Nickoloff, a person of the art would not rely on 
Nickoloff as a basis for researching improvements or modifications of the method of Nickoloff. In 
addition, even if, arguendo, a person of ordinary skill in the art had been motivated to further study 
the method of Nickoloff, that person would have been aware that (i) Nickoloff has not disclosed 
whether a CD 161 antibody would be effective against psoriasis, and (ii) TCR receptors are present 
on NKT cells and not NK cells. Correspondingly, that person would find no suggestion or 
motivation in Nickoloff to use a CD161 antibody, or other various antibodies against NK cells, in 
order to prevent or treat dermatitis and/or alopecia, because Nickoloff does not provide any 
guidance or reasonable expectation of success as to such endeavors. 

In contrast, the present inventors have demonstrated that antibodies against NK cells, i.e., 
the antibodies as recited in present claim 12, can be used effectively to prevent or treat dermatitis 
and/or alopecia. In particular, the present inventors have shown that antibodies identifying an 
NK1.1 antigen, antibodies identifying an asialo GM1 antigen, and anti-Ly 49D antibodies can 
prevent or treat dermatitis and/or alopecia. The effect of these antibodies targeting NK cells is 
considerably more effective than the effect of targeting NKT cells as in Nickoloff. For example, 
Example 3 of the present specification shows that the antibody against asialo GM1 antigen, which 
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is present in NK cells but not NKT cells, prevented the onset of dermatitis, whereas Comparative 
Examples 1 and 2 (pages 16-17 and Figs. 8-9) show that antibodies against CD4 and CD8 which 
are present in NKT cells and not NK cells, could not prevent dermatitis. The effects of antibodies 
identifying an NK1.1 antigen and anti-Ly 49D antibodies to prevent or treat dermatitis are also 
completely unexpected from Nickoloff 

In summary, the presently claimed method of preventing or treating dermatitis and/or 
alopecia and its advantages are not taught or suggested in Nickoloff. Therefore, the present claims 
are not obvious over Nickoloff. 

In view of the above, it is submitted that the rejection should be withdrawn. 

In conclusion, the invention as presently claimed is patentable. It is believed that the claims 
are in allowable condition and a notice to that effect is earnestly requested. 

In the event there is, in the Examiner's opinion, any outstanding issue and such issue may 
be resolved by means of a telephone interview, the Examiner is respectfully requested to contact 
the undersigned attorney at the telephone number listed below. 
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In the event this paper is not considered to be timely filed, the Applicants hereby petition 
for an appropriate extension of the response period. Please charge the fee for such extension and 
any other fees which may be required to our Deposit Account No. 50-2866. 

Respectfully submitted, 



WESTERMAN, HATTORJ, DANIELS & ADRIAN, LLP 



Atty. Docket No.: 032079 
Customer No.: 38834 

1250 Connecticut Avenue NW Suite 700 

Washington, D.C. 20036 

Tel: (202)822-1100 

Fax: (202) 822-1111 

NES:rep 




Nicolas E. Seckel 
Attorney for Applicants 
Reg. No. 44,373 
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function with mAb to IFN-7 reduce the 
efficacy of IL-12 (16, 17). Although V a 14 
NKT cells are the major source of IFN-7 
(14), IFN-7 may not be important in the 
effector phase. This is because high doses of 
mAbs to IFN-7 do not inhibit V a 14 NKT 
cell-mediated cytolysis (Fig. 3E). 

We examined the potential activity of 
NK and T cells in vitro in the mutant mice; 
both NK-mediated and T cell-mediated 
killing functions were potent. The NK ac- 
tivity induced by polyinosinic-polycytidylic 
acid lpoly(I:Q] was as potent in J a 28W*" 
mice as in wild-type mice (Fig. 4A). Simi- 
larly, significant allospecific CTL activity 
was detected on P815 (H-2 d ) and BALB/c 
(H-2 d ) concanavalin A (Con A) blasts, but 
not on EL-4 (H-2 b ), in J a 281" / " mice to the 
same extent as in wild-type mice (Fig. 4B). 
Thus, NK and conventional T cells in 
J a 281" / " mice are functionally active, yet 
not indispensable for tumor rejection upon 
IL-12 stimulation. 

The primary effect of IL-12 on X^H 
NKT cells is also supported by the fact that 
IL-12 causes an increase in the actual num- 
bers of V a l4 NKT cells (about, a fourfold 
increase; 1.5 X 10 5 to 6 X 10 5 ) and in their 
cell volume (1.3 to 2. 5 -fold increase) (21). 
It is now clear that a revaluation of NK 
and T cell functions in the absence of YJ4 
NKT cells may alter our understanding of 
the functions of various subsets of lympho- 
cytes in vivo. 
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An unusual lineage of lymphocytes, V a l4 
NKT cells, are characterized by their devel- 
opment before thymus formation (I), their 
expression of an invariant TCR encoded by 
the V a 14 and J a 281 gene segments (2, 3) 
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TCR is essential for the development and 
function of V a 14 NKT cells (6-8). Con- 
trary to the general rule that the interaction 
of the TCR with the major histocompati- 
bility complex (MHC) molecules leads to 
the development of T cells, V a 1 4 NKT cells 
are selected by CD Id, a nonclassical class lb 
molecule (9); mutant mice deficient in 



CD1d-Restricted and TCR-Mediated Activation 
of V tt 14 NKT Cells by Glycosylceramides 

Tetsu Kawano, Junqing Cui, Yasuhiko Koezuka, isao Toura, 
Yoshikatsu Kaneko, Kazuhiro Motoki, Hitomi Ueno, 
Ryusuke Nakagawa, Hiroshi Sato, Eisuke Kondo, 
Haruhiko Koseki, Masaru Taniguchi* 

Natural killer T (NKT) lymphocytes express an invariant T cell antigen receptor (TCR) 
encoded by the V a 14 and J a 281 gene segments. A glycosylceramide-containing a- 
anomeric sugar with a longer fatty acyl chain (C 26 ) and sphingosine base (C 18 ) was 
identified as a ligand for this TCR. Glycosylceramide-mediated proliferative responses 
of V tt 1 4 NKT cells were abrogated by treatment with chloroquine-concanamycin A or by 
monoclonal antibodies against CD1d/V p 8, CD40/CD40L, or B7/CTLA-4/CD28, but not 
by interference with the function of a transporter-associated protein. Thus, this lym- 
phocyte shares distinct recognition systems with either T or NK cells. 
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CDld lack V a 14 NKT cells (10). However, 
a ligand for invariant V a H TCR has not 
yet been identified. Here, we attempt to 
define a ligand with which to specifically 
activate V a 14 NKT cells and characterize 
their activation mechanisms. 

Because another CD1 molecule, human 
CDlb, presents glycolipids (11, 12), and 
because the development and selection of 
V Q 14 NKT cells are independent of trans- 
porter-associated protein (TAP) essential 
for peptide presentation on MHC (13), we 
studied glycolipids as candidate V a l4 TCR 
ligands. Synthetic glycolipids (14) were 
used to avoid effects of minor contaminants 
in biological samples. Moreover, we gener- 
ated V a l4 NKT mice expressing the invari- 
ant V a 14 and V p 8.2 transgenes in a recom- 
bination activating gene (RAG)-deficient 
background (RAG"'" V„14 r€ V p 8.2*) that 
only have V a 14 NKT cells, but no T, B, or 
NK cells (15). Spleen cells from V a l4 NKT 
mice were cocultured with fractionated 
dendritic cells (DCs) from NK-only 
(RAG"'") mice (no T, B, or V tt 14 NKT 
cells) pulsed with various glycosylcera- 
mides, and their proliferative responses 
were measured. 

V ft 14 NKT cells incorporated [ 3 H]thy- 
midine ([ 3 H]TdR) after stimulation with 
a-galactosylceramide (a-GalCer), whereas 
activation with ceramide itself or (3-galac- 
tosylceramide (P-GalCer) resulted in no 
proliferative responses (Fig. 1, A and C). 
Because a-glucosylceramide (a-GlcCer) as 
well as a-GalCer stimulated V a 14 NKT 
cells readily, the a-anomeric conformation 
of sugar moiety is essential. Indeed, in dig- 
lycosylated ceramides (Fig. 1, B and C), the 
a-anomeric configuration of the inner sugar 
is important. Galal-6Galal-l'Cer, Gala I - 
6GIcal-l'Cer, Galal-2Galal-l'Cer, or 
Galpl-3Galal-i'Cer, whose inner sugar is 
either a-glucose or a-ga lactose despite their 
a- or ($-anomer of the outer sugar moiety, 
could stimulate V a 14 NKT cells, whereas 
Gaipi-4Glc(Jl-l'Cer with the P-anomer 
inner sugar could not. 

Because a-GalCer and a-GlcCer, which 
differ only in the configuration of the 4- 
hydroxyl group on the carbohydrate, 
showed no functional differences, the 4- 
hydroxyl configuration of the sugar seems 
not to be important. However, a-mannosyl 
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ceramide (a-ManCer), which showed no 
stimulatory activity, has the 2-hydroxyl 
group with an axial configuration that dif- 
fers from that with an equatorial bond on 
a-GalCer or a-GlcCer, suggesting the im- 
portance of the configuration of the 2-hy- 
droxyl group on the sugar moiety, probably 
for the TCR contact site of this glycolipid 
(Fig. 1, A and C). 

A mutant derivative lacking the 3- and 
4-hydroxyl groups on the phytosphingosine 
of a-GalCer(3,4-deoxy a-GalCer) was not 
stimulatory, indicating that the 3, 4-hydrox- 
yl groups of the phytosphingosine are also 
important (Fig. 1, A and C). Although the 
3 -hydroxy I group of the sphingosine plays a 
crucial role in the sphingolipid-mediated 
fusion of Semliki Forest virus ( 1 6), we could 
not determine whether the 3- and 4-hy- 
droxyl groups were important for the TCR 
contact sites or for the stabilization of gly- 



Fig. 1. Proliferative re- 
sponses of V ft 14 NKT 
cells by gtycosylceram- 
ides. Fractionated DCs 
prepared from RAG _/ * 
mice as described by 
Crowley et a/. (30) were 
pulsed with ceramide 
[100 ng/ml in 0.1% di- 
methyl sulfoxide (DMSO)- 
RPMI], glycosylceramides 
(100 ng/ml in 0.1% 
DMSO-RPMI), or control 
vehicle (0.1% DMSO- 
RPMI). Spleen cells (2 x 
10 5 )fromV a 14NKT mice 
(75) were cocultured with 
pulsed DCs. Three days 
later, 0.5 jxCi of pHJTdR 
was added for 12 hours 
and pHjTdR uptake was 
measured. (A) Stimulation 
with monoglycosylated 
ceramides. (B) Stimulation 
with diglycosylated cer- 
amides. (C) Schematic 
representation of glyco- 
sylceramides. The results 
are expressed as mean 
counts per minute of three 
cultures ± SD. 
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colipid conformation. 

CD Id is essential for this ligand presen- 
tation and recognition by the invariant 
V a l4 TCR, because proliferative responses 
of V a 14 NKT cells were abrogated by 
monoclonal antibody (mAb) against CDld, 
V p 8, B7, CTLA-4, CD28, CD40, or CD40L 
but not against H-2K b or I-A b (Fig. 2, A 
and B), indicating that a-GalCer-mediated 
stimulation of V a l4 NKT cells is CDld- 
restricted and TCR/costimulatory mole- 
cule-dependent. NKT cell hybridomas 
have been reported to have CDld autore- 
activity (9). This discrepancy may be ex- 
plained by the different TCR expression of 
hybridomas made by the fusion of thymo- 
cytes lacking V a l4 TCR expression on the 
surface (3). (^-Microglobulin (P 2 M) -/ "" 
DCs did not stimulate V a 14 NKT cells, 
whereas TAP"'" DCs could (Fig. 2C), sup- 
porting nonpeptide ligand presentation by 
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Fig. 2. Mode of recognition and ac- 
tivation of V u 14 NKT cells in the in- 
duction phase. Cells were prepared 
as described in Fig. 1 except for the 
materials indicated below. (A) 
CD 1d -dependent recognition. DCs 
(2 x 10 4 ) preincubated with anti- 
FcyR {50 p.g/ml) (2.4G2) were re- 
acted with anti-CDtd (1 B1 ; Pharrrv 
ingen) or its control antibody (rat im- 
munoglobulin G 2b ,K ). (B) Blocking 
of VJ4 NKT cell activation. Mono- 
clonal antibodies (50 M.g/ml; 
Pharmingen) against CD1d {1B1) r 
V p 8 (MR5-2). B7-1(1G10), B7-2 
(P03.1), CD28 (37.51), CTLA-4 
(UC10-4F10-11), CD40 (HM40-3), 
CD40L (MR1), H-2K b (AF6-88.5), 
and l-A b (AF6- 120.1), or control 
mAb, were used. The data were ex- 
pressed as percent inhibition of the 
experimental counts per minute over 
the control counts per minute 
(81 ,336 ± 4050 counts per minute). 
(C) Requirement of MHC class Mike 

molecules but not TAP for stimulation of VJ4 NKT cells. a-GalCer-pulsed (dosed symbols) or vehicle- 
pulsed (open symbols) DCs prepared from 0 2 M~ /_ . TAP _/ - or RAG _/ " mice were used (30). (D) Effects 
of Chi or CMA on a-GalCer presentation by DCs. Chi (100 ^M; Sigma) or CMA (10 nM; Wako Pure 
Chemical Industries) was added to the culture of DCs (2 x 10 4 ) 1 hour before (Ch! or CMA^xx-GatCer) or 
2 hours after (<x-Ga!Cer-> Chi or CMA) the beginning of the 4-hour pulse with a-GalCer. a-GalCer- or 
vehicle-pulsed DCs without treatment were used as positive (Pos contr) or negative (Neg contr) controls, 
respectively. The results are expressed as mean counts per minute of three cultures ± SD. 
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Fig. 3. Effects of lengths of fatty acyl chain and 
sphingosine base of a-GalCer on activation of 
V<*14 NKT cells. a-GalCers with different lengths 
of fatty acyl chains as indicated by X (A) and those 
of sphingosine base as indicated by Y (B) were 
used. The results are expressed as mean counts 
per minute of three cultures ± SD. 



class lb molecule. On the basis of an anal- 
ogy with lipoglycan presentation (12), it is 
conceivable that chloroquine (Chi) or con- 
canamycin A (CMA), which prevents acid- 
ification or transportation to late endo- 
somes (17), could inhibit ot-GalCer presen- 
tation by DCs. Treatment of DCs with 
these drugs before pulse with a-GalCer in- 
hibited proliferation of V a 14 NKT cells, 
whereas treatment after pulse with a-Gal- 
Cer failed. This finding suggests a require- 
ment for endosomal function in a-GalCer 
presentation (Fig. 2D). 

The structural and functional relation 
between the lengths of fatty acyl chain 
and sphingosine base and activity of a- 
GalCer was examined (Fig. 3, A and B). 
The most effective lengths of fatty acyl 
chain and sphingosine base were C 2<5 and 
C l8 , respectively, whereas the short fatty 
acyl or short sphingosine base lost their 
activity, indicating the hydrophobic inter- 
action of a-GalCer with CD Id. The et- 
GalCer with fatty acyl (C 26 ) and sphin- 
gosine base (C l8 ) is estimated to be about 
34 A long, with the fatty acyl chain, the 
sphingosine base, and the sugar moiety 
being 28, 17, and 8 A long, respectively 
(18). Recent studies on the crystal struc- 
ture of CD Id molecule indicate that the 
binding groove has o two large hydrophobic 
pockets about 30 A long and 10 to 15 A 
wide (19). Therefore, the findings indi- 
cate that the a-GalCer with fatty acyl 



(C 26 ) and sphingosine base (C 18 ) may be 
suitable for binding to these two pockets 
of CDld, possibly through hydrophobic 
interactions. 

To investigate the selectivity of V a 14 
NKT cell activation with a-GalCer, we 
cultured spleen cells with a-GalCer from 
wild-type littermates and V a 14 NKT-defi- 
cient, V a 14 NKT, and NK-only mice 
whose FACS (fluorescent-activated cell 
sorting) profiles are shown in Fig. 4 A 
(top). Proliferative responses were ob- 
served in V a 14 NKT and wild- type mice, 
but not in the mice without V a 14 NKT 
cells (NK-only mice or V a 14 NKT-defi- 
cient mice) (Fig. 4A). In addition, V a 14 
NKT mice produced large amounts of in- 
terleukin-4 (IL-4.) and interferon 7 (Fig. 
4B) and also killed the YAC-1 cells upon 
stimulation with a-GalCer, whereas V a 14 
NKT-deficient or NK-only mice did not 
(Fig. 4C). Thus, ot-GalCer selectively ac- 
tivates V a 14 NKT cells in vivo but not 
other lymphocytes. Val4 NKT cells di- 
rectly kill target tumor cells by an NK-Uke 
mechanisms and inhibit tumor growth and 
metastasis in vivo after activation with 
a-GalCer (20) or IL-I2 (8), confirming 
the previous data on the protection of 
tumor metastasis by the treatment of tu- 
mor-bearing mice with a-GalCer (21). 

Monogalactosylceramide is the smallest 
size glycosphingolipid, but P-GalCer has 
been detected mainly in mammals (22). 



Most mammalian normal tissues have cer- 
amides composed of sphingosine with the 
4,5-trans carbon-carbon double bond in 
the sphingosine backbone, whereas a-Gal- 
Cer has phytosphingosine without this 
carbon double bond (23). Although oc- 
GalCer has been isolated from marine 
sponges and has been hardly detected in 
normal mammalian tissues (24), a form of 
a-anomeric monoglycolipid or glycolipid 
with phytosphingosine has been detected 
in certain bacteria (25) and in some con- 
ditions of mammalian tissues, such as fetus 
(26), cancer cells (27), kidney or intestine 
(28), or in some cultured cells (29). An 
a-glycosylceramide or a natural ligand 
similar to this glycolipid may thus exist in 
restricted mammalian tissues or be ex- 
pressed on cells after activation or during 
malignancy. 
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